(19) 



J 



Europaisches Patentamt 
European Patent Office 
Office europ^en des brevets 



(12) 



(43) Date of publication: 

28.05.1997 Bulletin 1997/22 

(21) Application number: 95308427.4 

(22) Date of fffing: 23.11.1995 



(H) EP 0 775 634 A1 

EUROPEAN PATENT APPLICATION 

(51) mt a 6 : B65B9/22 



(84) Designated Contracting States: 


• Nishimura, Keftehi 




DEFRGBIT 


Berkeley, California 94708 (US) 




(71) Applicant ISH1DA CO, Ltd. 


(74) Representative: Skene James, Rob 


ert Edmund 


Kyoto-shi, Kyoto 606 (JP) 


GILL JENNINGS & EVERY 






Broadgate House 




(72) Inventors: 


7 Eldon Street 




• Fukuda, Masao, 


London EC2M7LH (GB) 




c/o Isrmte Co., Ltd. 






Rrtto-cho, Kurtta-gun, Shiga (JP) 







(54) Former for a bag maker and method of producing same 

(57) A former (10) for forming an elongated planar 
bag-making material into a tubular form is composed of 
a hollow cylindrical tubular part (20) and a shoulder part 
(30) which has a planar guide section and is connected 
to the tubular part along a connecting fine (40) sur- 
rounding the tubular part Both the tubular (20) and 
shoulder (30) parts are formed by cutting a tube-forming 
piece and a shoulder-forming piece from a flat blank 
sheet in appropriate shapes and bending these pieces 
into the shapes of the tubular and shoulder parts. The 
connecting line (40) is designed such that the angle 
between its tangent and the axial direction of the tubular 
part changes at a constant rate. Portions of the edges of 
the tube-forming and shoulder-forming pieces may be in 
a shape of a parabola or a hyperbolic function curve, 
and these pieces are obtained by making a numerical 
control program from the desired shapes of the curve 
and controlling a laser cutter by the program to cut a 
blank sheet in the desired shapes. 
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Description 

This invention relates to a forma' for a bag maker 
and a method of producing such a former. This inven- 
tion also relates to packaging machines incorporating 5 
such a former. 

A bag maker-packaging machine, such as a vertical 
pQlow-type fornvfSl-seaJ packaging machine as cfis- 
closed. for example, in US. Patent 5,237,798 issued 
August 24, 1993, makes use of a component commonly 
known as a former for bending an elongated fledble 
bag-making material into a cylindrical form, generally 
composed of a vertically extend in g tubular part and a 
so-called shoulder part (sometimes also called a skirt- 
Ifce part) having a sloped planar guide section. The bag- 
making material, say, in the form of a web, is longitudi- 
nally transported towards the former horizontally in a flat 
form, moves over and along this sloped planar guide 
section of the shoulder part changes the direction of its 
motion sharply as it crosses the connecting One at 
which the tubular and shoulder parts are attached 
together so as to move inside the tubular part and is 
pulled downward axiafly along the inner surface of the 
tubular part In other words, the bag-making material is 
pushed upwards first over the sloped planar guide sec- 
tion of the shoulder part, changes the direction of its 
motion sharply at the connecting line as it is folded into 
a tubular form, and then is pulled downward by the force 
not only of the articles which are dropped in to be pack- 
aged in the bag being made but also of a pull-down belt 
or the like (not shown) for causing the motion of the bag- 
making material. Thus, it is crucial that the connecting 
line, at which the bag-making material is forced to 
change the direction of Hs motion sharply, be a continu- 
ous smooth curve shaped correctly because, if it is not 
shaped correctly or has even a small unevenness, the 
material is GkeJy to become wrinkled or develop small 
longitudinal lines on the surface: 

Formers of this type are usually produced by cast- 
ing, a master mold being used thereafter to carry out an 
accurate copy process for shaping the connecting line 
correctly. This, however, requires a long time of hard 
work by an experienced worker, adding to the produc- 
tion cost, and fluc t ua t ions and non-uniformity in the 
shape of formers make them non-exchangeable. More- 
over, many formers are usually required for producing 
bags of cffferent sizes. Even when bags of the same 
size are produced, different formers are generally 
required, depending upon where and how the side 
edges of the elongated bag-making material should be 
overlapped for longitucfinal sealing. The angle of the 
sloped planar guide section of the shoulder part must 
be changed, furthermore, depend ng on the physical 
properties of the bag-making material such as its thick- 
ness. In short, the cost of equipping a bag maker with a 
sufficient number of formers with different kinds is sub- 
stantial if prior art technology is refied upon. 

In accordance with one aspect of the present inven- 
tion, a former for forming an elongated planar bag-mak- 



ing materia) into a tubular form comprises a hoOow 
cylindrical tubular part having an inner surface and 
defining an axial direction; and a shoulder part which 
has a planar guide section and is connected to said 
tubular part along a connecting One which surrounds 
said tubular part such that said material is transported 
over said planar guide section of said shoulder part, 
changes direction of motion sharply at said connecting 
fine into said axial direction and is transformed into a 
tubular form along said inner surface of said tubular 
part, the angle between the tangent and said connect- 
ing line and a plane perpendicular to said axial direction 
changing at a constant rate. 

In accordance with a second aspect of the present 
invention, a method of making a former which is 
adapted to form an elongated planar bag-making mate- 
rial into a tubular form and comprises a hollow cylindri- 
cal tubular part defining an axial direction and a 
shoulder part having a planar guide section and being 
connected to said tubular part along a connecting One 
such that said material is transported over said planar 
guide section of said shoulder part, changes direction of 
motion sharply at said connecting line into said axial 
direction and is transformed into a tubular form along 
inner surface of said tubular part comprises the steps of: 
cutting a tube-forming piece and a shoulder-forming 
piece from a flat blank sheet, each of said pieces having 
a specified geometrical shape with a specified width 
between side edges and a curved edge section; bend- 
ing said tube-forming piece into said tubular form to 
form said tubular part by bringing the side edges 
together; bending said shoulder-forming piece to form 
said shoulder part by forming said planar guide section 
and to match the curved edge section of said shoulder- 
forming piece with the curved edge section of said tube- 
forming piece; and attaching said bent pieces together 
along said curved edge sections to form said connect- 
ing line, said connecting line being shaped such that the 
angle between the tangent to said connecting One and a 
plane perpendicular to said axel direction changes at a 
constant rate. 

This invention provides a method of producing 
formers of cSfferent kinds accurately and autocratically. 

This invention also provides formers produced by 
such a method, having their tubular and shoulder parts 
formed by bending pieces which are cut from a blank 
sheet by a numerically controlled cutting machine. 

In one example, a former according to the present 
invention may be characterized not only as being corn- 
posed of a hollow cylindrical tubular part defining an 
axial direction and a shoulder part which has a planar 
guide section and is attached to the tubular part along a 
closed three-dimensional line (referred to as the con- 
necting One) such that an elongated bag-making mate- 
rial transported over the sloped planar guide section of 
the shoulder part can be made into a tubular form as it 
crosses the connecting line to move into the tubular 
part, but wherein the aforementioned connecting One 
between the tubular and shoulder parts is shaped such 
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that the angle between its tangent and a plane perpen- 
cficutar to the anal Direction of the tubular part changes 
at a constant rate with respect to the change in position 
of the contact point of the tangent with the connecting 
tine, for example, in the cfirection perpervficuJar to the 
axel (Erection of the tubular part or along the connect- 
ing One itself. 

To produce such a former according to the present 
invention, pieces to be made into the tubular and shoul- 
der parts are cut out from a blank sheet in specified 
geometrical shapes, bent and folded appropriately into 
predetermined shapes of the tubular and shoulder 
parts, and attached together, say, by wekfing, along the 
aforementioned connecting fine. The geometrical 
shapes into which the blank sheet is cut are determined 
such that, when these pieces are bent folded and 
attached together as described above, the connecting 
line therebetween wiD satisfy the concfitfon imposed 
according to this invention as described above regard- 
ing the rate of change in its slope. 

Depending upon what kind of seals are desired, 
side strips of different widths may be provided along the 
side edges of the pieces to be cut out from the blank 
sheet 

The accompanying drawings, which are incorpo- 
rated in and form a part of this specification, illustrate 
ernbodiments of the invention and, together with the 
description, serve to explain the principles of the inven- 
tion. In the drawings: 

Fig. 1 is a view of a former according to the present 
invention as a part of a vertical pillow type bag 
maker-packaging machine; 
Figs. 2A and 2B are plan views of portions of a 
blank sheet material cut respectively for forming a 
shoulder part and a tubular part of a former accord- 
ing to this invention; 

Figs. 3A and 3B are cfiagonal external views of two 
tube-forming pieces about to be made into a tubular 
part of a former; 

Fig. 4 shows a curve representing the curved edge 

sections of Figs. 2A and 2B; 

Fig. 5 is a projection of the former according to this 

invention onto the ^£-pJane; 

Figs. 6A, 6B, 6C and 60 are sketches of different 

ways of making a longitudinal seal to make bags; 

and 

Fig. 7 is a schematic diagonal view of a portion of a 
packaging machine of a form-fill-seal type incorpo- 
rating the former of Fig. 1. 

Fig. 1 shows at 10 an example of formers according 
to the present invention, comprised essentially, like a 
prior art former, of a hopper 1 5, a tubular part 20 and a 
shoulder part 30 which are attached to each other. The 
threeKfimensionaDy curved closed Gne along which the 
tubular part 20 and the shoulder part 30 will be referred 
to as a connecting fine 40 (and also indica te d by letter 
Q). 



To form the tubular part 20 and the shoulder part 
30, a blank sheet material is cut into specked geometri- 
cal shapes as shown in Figs. 2A and 2B, bending them 
and attaching them together. For the purpose of 

5 description, the pieces of a blank sheet thus cut out are 
herein referred to as the tube-forming piece 52 and the 
shoulder-making piece 53, respectively. 

Fig. 3A shows how the tube-forming piece shown in 
Fig. 2B may be bent into a tubular form to form the tubu- 

10 lar part 20. It is to be noted that both the tube-forming 
and shoulder-forming pieces 52 and 53 have a curved 
edge section 54. When the tube-forming and shoulder- 
forming pieces 52 and 53 are bent to form the tubular 
and shoulder parts 20 and 30. their curved edge see- 
rs tfons 54 become the connecting line 40, along which the 
tubular and shoulder parts 20 and 30 are attached 
together. The desired shape of the connecting fine 40, 
and the problem of how to determine the shape of the 
curved edge section 54 when the tube-forming and 

20 shouUer^orming pieces 52 and 53 are cut out, will be 
discussed next. 

Roughly desenbed, the tubular part 20 is of the 
shape of a cyfinder which has been cut by a sloped 
plane, as shown both in Figs. 1 and 3A. For the sake of 

25 description, let us assume that the tubular part 20 is 
starring up vertically, or that it has a vertical axel ejec- 
tion, as shown in Fig. 3A with the highest and lowest 
points on the connecting Gne Q indicated by letters O 
and A, respectively. For convenience, a three-c5men- 

30 sional rectilinear coordinate system with mutually per- 
pendicular tj and C-axes is defined, as shown in Fig. 
3A, with the origin at O, the £-axis extending vertically 
downward, the lowest point A of the connecting line Q 
being on the ^-pJane. The ^ -plane will be also referred 

35 to as the horizontal plane, and the projection of the 
cylindrical form of the tubular part 20 onto the horizontal 
plane wtfl be referred to as the cross-section curve. 
Cross-section curves which are symmetric with respect 
to the 4-axB, such as a circle, and connecting fines 

40 which are symmetric with respect to the ^-plane wfll be 
considered throughout herein, although this is not 
intended to limit the scope of the invention. 

Fig. 4 shows the shape of the curved edge section 
54, that is, the portion of the tube-forming piece 52 

45 which, when bent, will form the connecting line Q. In 
other words, Fig. 4 shows the curve which will be 
obtained, corresponding to the connecting line Q, if the 
tubular part 20 shown in Fig. 3A is unbent and flattened. 
This two-dimensional curve, representing the aforemen- 

so tfoned curved edge sections 54, wfll be hereinafter 
referred to as the edge curve, and a two-dimensional 
rectilinear coordinate system with mutually perpendicu- 
lar x and z-axes is def ined, for convenience as shown in 
Fig. 4, with the z-axis coinciding with the £-axis and the 

55 origin O at the same position as shown in Fig. 3A. 

Broadly stated, the goal of this invention is to prop- 
erly design the edge curve such that a bag-making 
materia) (as indicated by letter f in Fig. 1) will smoothly 
change the direction of its motion as it is pulled across 
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the connecting line Q. It therefore goes without saying 
that the edge curve in Fig. 4 should be a smoothty bend- 
ing curve. This con di tion alone, however, is not suffi- 
cient to determine the shape of the curve. According to 
this invention, the connecting Gne Q is required to 5 
change its slope uniformly. Stated more precisely, the 
angle between the tangent to the connecting line Q and 
the horizontal plane is required to change at a constant 
rata 

According to one embodiment of this invention, the 10 
aforementioned constant rate is with respect to the x- 
coorcfinate of the contact point at which the connecting 
line Q and its tangent contact each other. In other 
words, slope of the tangent of the connecting fine Q 
must change at a constant rate with respect the perpen- 15 
dicular component of change in position of the contact 
point between the connecting fine Q and its tangent with 
respect to the axial (fraction of the tubular part 20 . If an 
arbitrary point on the connecting line Q is denoted by P, 
the slope as defined above at point P is the tangent of 20 
angle y indicated in Fig. 4. Thus, since tan £ = dz/dx if 
z = z(x) is the equation of the edge curve shown in Rg. 
4, the condition imposed according to the first embodi- 
ment of the invention can be written as: 



Because the connecting fine Q is required to be smooth 
and symmetric with respect to the ^-plane. tan £ = 0 
when x = 0, and hence one obtains by in te gr ating (1) 30 
once: 



tan* 1 (2Hr/B 2 ) « tarT'pHfe 2 !). (6) 



According to another ernbocfrnent of this invention, 
the aforementioned constant rate is along the connect- 
ing line Q itsefl If the distance of the arbitrary point P 
from the origin O along the connecting fine Q (or the 
edge curve) is denoted by s, as shown in Fig. 4, this 
condition translates into: 

d(tan T )Ate = d(dzMx)/ds = a(constant). (7) 

Since ds = {1 + (dz/dx) 2 } 1/2 dx , (7) can be rewritten as 
follows, if one sets y = dzAdx : 

dyAte = (dy/dx)(dxAte) = (dy/dx)/(1 + y 2 ) 1/2 = a. (8) 

If (8) is integrated with the condition that y ■ 0 when x = 
0, 

tog{y + (i+y 2 ) 1/2 } = ax. (9) 

This has the following as solution: 

y = dz/dx = sinh(ax). (10) 

If (10) is integrated with the condition that z = 0 when x 
= 0, one obtains the following as the equation of the 
edge curve: 

z = (coshfax) - 1)/a. (11) 



25 

d(dz/dx)/dx = a(constant). (1) 



dz/dx = ax (2) 

If the height difference between points O and A, or the as 
distance between them along the £-axis, is denoted by 
H and the width of the bag to be formed by the former is 
denoted by B, as shown in Figs. 2A and 2B» one obtains 
by in tegr atin g (2): 

40 

z = (H/B 2 )x 2 . (3) 

that is, the edge curve shown in Fig. 4 should be a 
parabola. 

If the cross-section curve is a circle of radius 45 
r (= B/w) , as a special example, the ^-coordinate and 
the x -coordinate of the arbitrary point P on the connect- 
ing fine Q are related by: 

4 = r(1-cos(xA)) (4) so 

and hence: 

dC/d4==(dz/dx)(dxAl^) = K2Hx7B 2 )^n(xA). (5) 

55 

Thus, the angle between the ^-axis and the projection of 
the connecting fine Q at the highest point O of the con- 
necting fine Q is given by: 



This result too, is independent of the shape of the 
cross-section curve. 

The portion of the shoulder part 30 corresponding 
to the connecting tine Q is shaped identically. It must be 
so since each part of the bag-making material f must 
travel the same distance before and after it is trans- 
formed into a tubular shape. 

As shown in Fig. 1, the shoulder part 30 has a 
sloped planar guide section 33 ever which the bag-mak- 
ing material f is caused to sfide upward before the direc- 
tion of its motion is suddenly changed downward when 
it reaches the connecting fine 40. The angle of this pla- 
nar guide section 33 with the horizontal direction is 
denoted by p in Fig. 5. Fig. 5 also shows the projection , 
of the connecting line Q onto the 2£-plane. 

If the cross-section curve is a circle, the angle 5 
between this sloped planar guide section 33 of the 
shoulder part 30 and the projection of the connecting 
fine Q onto the ££-plane is given, from (6), by: 

6 = «-p-tan* 1 (2rH/K 2 r). (12) 

It was found experimentally that good results are 
obtained if 8 is about 110°, or 11*/18. ff this is substi- 
tuted into (12), one obtains: 

H = (n 2 r/2)tan{(7ii/18) - p}. (13) 
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H the angle p of the sloped planar guide section 33 is set 
equal to «/4, as a typical example. H = 0.233*%. Thus, 
it becomes possible to design standardized formers. 

After the longitucfinafly elongated bag-making 
material f is bent into a tubular form by the former, its 
side edges are overlapped and stuck together. As 
shown in Figs. 6A. 6B. 6C and 6D. however, there are 
many different ways of carrying out this longitudinal 
seating process. Fig. 6A shows a standard fin seal 
whereby the inner surfaces of both side edges of the 
material are stuck together and the two side edges are 
then folded in one direction. Fig. 6B shows a lap seal, 
which is also sometimes called an envelope seal, 
whereby the inner surface of one side edge is stuck to 
the outer surface of the other edga Depending on 
which kind of seal is desired, both the positions and the 
widths of the joined areas must be differently deter- 
mined. Fig. 6C shows a kind of offset seal whereby the 
overlapped edges are folded in one direction such that 
either the fold line or the outer edges will be at the 
center in the direction of the width of the bag. In this 
case, too, both the positions and the widths of the areas 
for making the joint change, depending upon the kind of 
the seal. Fig. 60 shows sffll another seal whereby the 
edges are folded in the reverse direction after a fin seal 
has been made. When the tube-forming piece is bent to 
form the tubular part, its side edge parts are either over- 
lapped as shown in Fig. 3A or made to form a flat part 
34 as shown in Fig. 3B such that a pair of mutually 
opposi te vertical sealers (not shown) can be used to 
form a fin seal. In summary, the width W of the narrow 
strip for making an overlap, when a blank sheet is cut as 
shown in Figs. 2A and 2B, should be determined, 
depending upon what kind of sealing is intended when 
bags are formed at a later stage after the bag-making 
material f is bent into a tubular form by the former. 

After the width W of the overlap is thus determined 
and the constants in (3) or (1 1) are determined for the 
connecting part, for example, on the basts of the size of 
the bags to be made, the shape as shown in Figs. 2A 
and 2B> in which the blank sheet should be cut, is deter- 
mined. In accordance, a CAD/CAM system may be 
used to create a numerical control program automati- 
cally on the basis of such determinations as well as 
physical properties of the blank sheet such as its thick- 
ness. A numerically controlled laser cutter is operated 
by such a progra m to cut a blank sheet as shown in 
Figs. 2A and 2B in single strokes and obtain pieces to 
be bent to make the tubular and shoulder parts. These 
parts are positioned next to each other along their con- 
necting Ones and welded together to build a former as 
shown in Fig. 1. 

The invention was described above with reference 
to only two examples wherein the constant rate of 
change in the slope of the connecting tine Q was with 
reference either to the x-axis or along the connecting 
line Q itself (or with reference to the variable s), but 
these examples are not intended to limit the scope of 
the invention. In the case of the illustrated examples, 



however, the shape of the curved edge section of the 
tube-forming and shoulder-forming pieces can be writ- 
ten in a closed form in terms of a known function, and 
this makes it easier to produce the numerical control 

5 program accurately for the means such as a laser cutter 
for cutting a blank sheet to obtain the tube-forming and 
shoulder-forming pieces. 

As for the cross-sectional shape of the tubular part, 
it is not required to be circular. For making relatively 

10 large bags, for example, a somewhat elongated circular 
shape may be preferred such as a shape comprised of 
two sem-circles connected with two straight side Ones 
or an ellpticaJ cross-sectional shape. Since the condi- 
tion imposed upon the shape of the connecting fine 

15 according to this invention does not depend upon the 
cross-sectional shape of the tubular part the present 
invention, as described above, is applicable to tubular 
parts with different cross-sectional shapes. 

Ftg. 7 shows a vertical pillow type forrrvfill-seal 

20 packaging machine 90 as an example of packaging 
machines which may incorporate a former according to 
this invention. The flexible thermoplastic bag-making 
material f (or a f 3m) is originally in the form of a web roil 
92 supported around a shaft 96 (serving as web sup- 

25 porting means). The film f, pulled out of the web roll 92, 
is guided by a plurality of guide rolls (including dancer 
rollers) 105 to the former 10 as descrfoed above with 
reference to Fig. 1. After the fflmf is thereby formed into 
a tubular shape, by sliding on the shoulder part 30 and 

30 changing the direction of its motion at its connecting line 
40 with the tubular part 30, it is pulled downward by a 
film-pulling unit 100 including a pair of puO-down belts 
101 which run parallel to each other and a longitudinal 
sealer in the form of a heater belt 102 for sealing 

35 together the mutually overlapping edge portions of the 
film f. The f 3m f. which is now in a cylindrical form, is 
sealed horizontally (that is, transversely to its downward 
direction of motion) by a transverse sealer 110. as arti- 
cles to be packaged are dropped from the hopper 15. 

40 The transverse sealer 1 10 may be of a design provided 
with a fixed seal jaw 1 12 and a mobile seal jaw 1 14 both 
of a known structure and cfisposed below the fflnrvpulGng 
unit 100. In Fig. 7. numeral 113 indicates a blade for cut- 
ting the film f transversely between the bags into which 

45 the film f has been formed. 

ft is to be noted that formers according to this inven- 
tion can be incorporated in many other kinds of packag- 
ing machines and bag makers where it is required to 
bend a longitudinally traveling flexible bag-making 

so material into a tubular form. 

Claims 

1. A former for forming an elongated planar bag-mak- 
55 ing material into a tubular form, said former com- 
prising: 

a hoDow cyfindrical tubular part having an inner 
surface and defining an axial direction; and 
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a shcxJder part which has a planar guide sec- 
tion and is connected to said tubtiar part along 
a connecting Bne which surrounds said tubular 
part such that said material is transported over 
said planar guide section of said shoulder part, 5 
changes direction of motion sharply at said 
connecting One into said axial direction and is 
transformed into a tubular form along said inner 
surface of said tubular part, the angle between 
the tangent to said connecting tine and a plane 10 
perpendicular to said axial direction changing 
at a constant rate. 



2. The former of claim 1 wherein said constant rate rs 
with respect to the perpendicular component of is 
change in position of the contact point between said 
connecting tine and said tangent with respect to 
said axial direction. 

3. The former of claim 1 wherein said constant rate is 20 
with respect to the change in position of the contact 
point between said connecting line and said tan- 
gent along said connecting fine. 

4. The former of claim 1 wherein said connecting tine 25 
becomes a parabola rf said tubular part is cut afong 

a Ene parallel to said axial direction and is flattened. 

5. The former of claim 1 wherein said connecting line 
becomes a hyperbolic function curve if said tubular 30 
part is cut along a line parallel to said axial direction 
ana rs naneneo. 

6. The former of claim 4 wherein the shape of said 
parabola is determined in part by a specified differ- as 
ence in height between the highest and lowest 
points on said connecting line measured along said 
axial direction. 

7. The former of claim 5 wherein the shape of said 40 
hyperbolic sine curve is determined in part by a 
specified difference in height between the highest 
and lowest points on said connecting line measured 
along said axial direction. 

45 

& A method of making a former which is adapted to 
form an elongated planar bag-making material into 
a tubular form and comprises a hollow cylindrical 
tubular part defining an axial direction and a shoul- 
der pari having a planar guide section and being so 
connected to said tubular part along a connecting 
Bne such that said material is transported over said 
planar guide section of said shoulder part, changes 
direction of motion sharply at said connecting line 
into said axial direction and is transformed into a ss 
tubular form along inner surface of said tubular part, 
said method comprising the steps of: 

cutting a tube-forming piece and a shoulder- 



forming piece from a flat blank sheet each of 
said pieces having a specified geometrical 
shape with a specified width between side 
edges and a curved edge section; 
bending said tube-forming piece into said tubu- 
lar form to form said tubular part by bringing the 
side edges together; 

bending said shoulder-forming piece to form 
said shoulder part by forming said planar guide 
section and to match the curved edge section 
of said shoukter-fomnng piece with the curved 
edge section of said tube-forming piece; and 
attaching said bent pieces together along said 
curved edge sections to form said connecting 
fine, said connecting line being shaped such 
that me angle between the tangent to said con- 
necting line and a plane perpendicular to said 
axial direction changes at a constant rate. 

9. The method of claim 8 wherein said constant rate is 
with respect to the perpendicular component of 
change in position of the contact point between said 
connecting One and said tangent with respect to 
said axial direction. 

10. The method of claim 8 wherein said constant rate is 
with respect to the change in position of the contact 
point between said connecting line and said tan- 
gent along said connecting line. 

11. The method of claim 8 wherein said curved edge 
sections are a parabola. 

12. The method of claim 8 wherein said curved edge 
sections are a hyperbolic function curve. 

13w The method of claim 1 1 further compnsing the step 
of determining the shape of sad parabola in part by 
specifying a ti i ffeien ce in height between the high- 
est and lowest points on said connecting line meas- 
ured afong said axial direction. 

14w The method of claim 12 further comprising the step 
of o^errrtining the shape of said hyperbolic function 
curve in part by specifying a difference in height 
between the highest and lowest points on said con- 
necting line measured along said axial direction. 

15. The method of claim 8 wherein said cutting step 
comprises obtaining a numerical control program 
based on the shape of said curved edge section 
and operating a laser cutter by said numerical con- 
trol program. 

16. A packaging machine comprising: 

a web supporting means suppo rtin g a web roll 
having a web of a bag-making material wound 
around a core shaft; 
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a tormef according to any of claims 1 to 7 or 
manufactured in accordance with any of claims 
9 to 15; 

web guiding means for guiding said web from 
said web rod to said former and said tubularly 
formed web in a longitudinal direction; 
a longitudinal sealer for scaling side edges of 
said tubularly formed web together in said lon- 
gitudinal direction; and 

a traverse sealer having a pair of sealing 
means for compressing and sealing sheets of 
said tubularly formed web together therebe- 
tween transversely to said longitudinal direc- 
tion and thereby forming a bag. 
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